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A process for the fluorination of a partially fluorinated ether having the formula R-0-CH 2 -R ! wherein R is a fluoroalkyl 
group having from 1 to 6 carbon atoms and R 1 is hydrogen, fluorine or a fluoroalkyl group having from 1 to 6 carbon at- 
oms, provided that where R 1 is a fluoroalkyl group, R is not a trifluoromethyl group or a fluoroalkyl group having a difluor- 
omethylene group at the ct-position relative to the oxygen atom, which comprises contacting the partially fluorinated ether with a 
transition metal fluorinating agent, especially cobalt trifluoride. l-difluoromethoxy-l,2,2,2-tetrafluoroethane may be produced 
where the fluorinated ether has the formula CF 3 -CHR-0-CH 2 R where each R is independently fluorine or hydrogen. 
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PRODUCTION OF PARTIALLY FLUORINATED ETHERS . 

This invention relates to a process for the 
production of higher partially fluorinated ethers, in 
particular 

1-dif 1 uorome thoxy -1 ,2,2 , 2- tetraf luoroe thane , from 
lower partially fluorinated ethers, that is a process 
for the fluorination of partially fluorinated ethers. 

1-dif luorome thoxy-1 ,2,2 , 2- t e t raf luor oe thane , 
commonly known and hereafter referred to as 
"Desflurane" is known to have valuable anaesthetic 
properties but processes previously proposed for its 
production have suffered from various disadvantages 
relating to the availability and toxicity of starting 
materials with resulting scale-up problems for the 
production of commercial quantities. 

It has recently been proposed in European Patent 
Publication No. 0 482 936 to produce Desflurane by 
the fluorination of 

1-dif luorome thoxy- 2 , 2 , 2- trif luor oe thane under 
relatively mild conditions in the vapour phase using 
a transition metal fluorinating agent, in particular 
cobalt trifluoride. 

However , 1-dif luorome thoxy -2 ,2,2-trifluoroethane 
is itself not readily prepared and the yields of 
Desflurane obtained by the process are not as high as 
may be desired, the main by-products being 
over-f luorinated materials which cannot therefore be 
further fluorinated to desflurane. 

■ 

We have now found that lower fluorinated ethers 
(lower fluorine content) than 

1-dif luorome thoxy- 2 ,2,2-trifluoroethane can be 
fluorinated using a transition metal fluorinating 
agent to giv substantial yields of Desflurane and 
by-products which may be further fluorinated to 
Desflurane. Furthermore, such lower fluorinated 



ethers are much more readily prepared than is 
1-dif luoromethoxy-2 , 2 f 2- trif luoroe thane . 

According to the present invention there is 
provided a process for the fluorination of a 
partially fluorinated ether having the formula: 

R - 0 - CH 2 - R 1 

wherein R is a fluoroalkyl group having from 1 to 6 
carbon atoms and R 1 is hydrogen, fluorine or a 
fluoroalkyl group having from 1 to 6 carbon atoms, 
provided that where R 1 is a fluoroalkyl group, R is 
not a trif luorome thyl group or a fluoroalkyl group 
having a dif luorome thylene group at the a-position 
relative to the oxygen atom, which comprises 
contacting the fluorinated ether with a transition 
metal fluorinating agent. 

Preferably the group R comprises a partially 

► 

fluorinated alkyl group having no more than one 

fluorine atom attached to the carbon atom at the 

a-position relative to the oxygen atom, and more 

preferably the group R comprises a 

2 , 2 , 2- trif luoroethyl or 1 t 2 , 2 , 2- tetraf luoroethyl 

group. 

Preferably R 1 is a hydrogen or fluorine atom or 
a t rif luoromethyl group, particularly a hydrogen or 
fluorine atom. 

We especially prefer that the group R 1 is a 
fluorine or hydrogen atom and the group R is a 
2,2, 2 -trif luoroethyl or 1,2,2, 2- tetraf luoroe thy 1 
group, since these compounds readily yield 
Desflurane. 

According to a preferred embodiment of the 
invention there is provided a process for the 
production of 
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1-dif luor ome thoxy- 1 , 2 , 2 , 2-tetraf luoroethane which 
comprises contacting a fluorinated ether having the 
formula 

CF3-CHR-O-CH2R 

^ where each R is independently fluorine or hydrogen, 
with a transition metal fluoride fluorinating agent. 

The starting fluorinated ethers of the preferred 
embodiment of the invention are therefore (i) 
1,1., 1- trif luoro-2-me thoxy ethane , CF3CH2-O-CH3 ( ii ) 
10 1 9 1 f 1- trif luor o-2- f luorome thoxy ethane , CF3CH2-O-CH2F, 

( iii ) 1,1,1, 2- tetraf luor o-2-me thoxy ethane , 
CF3CHF-O-CH3 and 

( iv) 1,1,1, 2- tetraf luor o- 2- f luor ome thoxy ethane , 
CF3CFH-O-CH2F. 

15 We have found that Desflurane is produced with 

greater selectivity from these starting materials 
than when 1-dif luor ome thoxy -2 , 2 , 2- trif luoroethane , 
CF3CH2-O-CF2H is employed as the starting material. 

The starting materials of the present invention 

20 may be readily prepared from commercially available 

materials. Thus, (i) may be prepared by the reaction 
of trif luoroethanol with dimethyl sulphate under 
basic conditions or by the reaction of methyl iodide 
with CF3CH20Na and (ii) may be prepared by the liquid 

25 phase reaction of trif luoroethanol" with a mixture" of 

hydrogen fluoride and formaldehyde as described in 
our published International Patent Application No. WO 
93/12057. (iii) and (iv) may be prepared as described 
in GB Patent No. 1537861, and DT-OS 23 40 560 

30 referred to therein, or by the liquid phase reaction 

of methanol and fluoral hydrate respectively with a 
mixture of hydrogen fluoride and formaldehyde, as 
described in our published International Patent 
Application No. WO 93/12057. 
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Cobalt trifluoride is the preferred transition 
metal fluoride fluorinating agent but other 
transition metal fluoride fluorinating agents which 
may be employed include, for example, the fluorides 
of manganese, silver and cerium or alkali metal 
complexes of the transition metal fluorides, for 
example potassium tetrafluorocobaltanate, potassium 
tetraf luoroargentate, and potassium 
hexafluoronickelate. 

The temperature at which the process is 
effected will depend to some extent upon the 
fluorinating power of the particular fluorinating 
agent employed although usually the temperature will 
be in the range from about 150°C to about 450°C. 
Where the fluorinating agent is cobalt trifluoride. 
the temperature is preferably in the range from about 
180°C to~about 280°C, especially from about 200°C to 
about 260°C. 

The process is conveniently operated at about 
atmospheric pressure, although superatmospher ic or 
suba tmospheric pressure may be employed if desired. 

The process of the invention is preferably 
carried out in the vapour phase. The ether is 
preferably vaporised over a bed of the transition 
metal fluorinating -agent . A carrier gas may be 
employed, for example nitrogen. 

The product ether may be readily purified, for 
example by fractional distillation. 

The invention is illustrated but not limited by 
the following examples in which all 2 are mole Z. 

EXAMPLE 1. 

6 kilogrammes of c bait trifluoride w re charg d 
to an lectrically heated nickel reactor vessel of 
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length 96cm and diameter 16cm and was continually 
agitated by rotating nickel paddles. 

The reactor was heated to a temperature of 250°C 
and 50g of 1, 1,1-trif luoro-2-methoxyethane was passed 
5 over the catalyst in a stream of nitrogen with a flow 

rate of 5 litres per hour. The reactor off gases were 
collected in a Drikold- cooled copper vessel and the 
organics were separated from hydrogen fluoride by 
treatment with water at 0°C. 25g of organic product 
10 W as collected. The organic product was sampled and 

analysed by gas chromatography. The organic product 
contained : 

60 2 2-dif luoromethoxy-1 ,2,2,2-tetrafluoroethane, 
2 3Z 1-dif luor omethoxy -2 , 2 , 2- tr if 1 u or oe thane , 
15 6Z 1,1,1, 2- tetraf luoro-2-f luoromethoxy ethane and 

6 2 1-dif luoromethoxy-1 ,1,2,2, 2- pentaf luor oe thane . 

EXAMPLE 2. 

The procedure of example 1 was repeated except 
20 that the reactor was heated to 200°C. The organic 

product (16g) contained 

5 72 2-dif luoromethoxy-1 , 2„, 2 , 2- tetraf luor oe thane , 
27 2 1-dif luor omethoxy- 2 , 2 , 2- t r if luor oe thane , 
5 2 1,1,1, 2- tetraf luor o- 2- f luor omethoxy ethane and 
25 3 2 1-dif luor omethoxy -1 ,1,2,2, 2 -pentaf luor oe thane . 



EXAMPLE 3. 

The procedure of example 1 was repeated except 
30 that the ether passed over the cobalt trifluoride was 

lOOg of 1,1,2 . 2- tetraf luor o-l- ( 2,2, 2- trif luoro- 
ethoxy ) ethane . Th organic product (88g) contained: 
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CF3CHFOCF2CF2H 662 
CF 3 CH 2 0CF 2 CF2H 142 
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CF3CH2OCF2CF3 92 
CF3CF2OCF2CF2H 102 
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CLAIMS . 

1. A process for the fluoridation of a partially 
fluorinated ether having the formula: 

5 

R - 0 - CH 2 - R 1 

wherein R is a fluoroalkyl group having from 1 to 6 
carbon atoms and R 1 is hydrogen, fluorine or a 

10 fluoroalkyl group having from 1 to 6 carbon atoms, 

provided that where R 1 is a fluoroalkyl group, R is 
not a trif luoromethyl group or a fluoroalkyl group 
having a dif luorome thylene group at the a-position 
relative to the oxygen atom, which comprises 

15 contacting the partially fluorinated ether with a 

transition metal fluorinating agent. 

* 

2. A process as claimed in claim 1 in which the group 
R comprises a 1 , 1 , 1- trif luoroe thyl or 

20 1 , 1 , 1 , 2- te traf luoroethyl group. 

3. A process as claimed in claim 1 or claim 2 in 
which R 1 is a hydrogen or fluorine atom or a 
trif luoromethyl group . 

25 - - " " " ~ 

4. A process for the production of 

2 -dif luorome thoxy-1 ,1,1,2-tetrafluoroethane which 
comprises contacting a fluorinated ether having the 
formula 

30 CF 3 -CHR-0-CH 2 R 

where each R is independently fluorine or hydrogen, 
with a transition metal fluoride fluorinating agent. 
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5. A process as claimed in any one of claims 1 to A 
in which the transition metal fluorinating agent is 
cobalt trifluoride. 
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6, A process as claimed in any one of claims 1 to 5 
in which the temperature is in the range from about 
100°C to about 450°C. 
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